We complement the results for the radiative corrections to theŝ 2 ·l angular correlation of baryon semileptonic decays of Ref.
In a recent paper [1] we obtained the radiative corrections (RC) to the Dalitz plot of the semileptonic decay of a spin-1/2 baryon A,
when the angular correlationŝ 2 ·l between the spinŝ 2 of the emitted baryon B and the directionl of the emitted charged lepton ℓ is observed. As is customary, the results were presented in the rest frame of B where p 2 = (M 2 , 0, 0, 0). However, due to experimental conditions, it may be more convenient to produce such RC in the rest frame of A where p 1 = (M 1 , 0, 0, 0). It is not possible to translate directly the final result of Ref. [1] into the final result of the latter RC. The calculation must be retaken starting at earlier stages. In this paper we shall complement the analysis of Ref. [1] and present the final result for the RC to theŝ 2 ·l angular correlation in the rest frame of A.
We shall follow the same procedure and use the same conventions and notation of Ref. [1] . We shall omit a detailed discussion, which can be found in this reference. Let us just recall that our results for the virtual part will be model-independent, gauge invariant, finite in the ultraviolet, and will contain the infrared divergence. In order to avoid repetition of long expressions, it will be convenient to trace a close parallelism with the analysis of the RC for the angular correlationŝ 1 ·l between the spinŝ 1 of A and the directionl of ℓ which were obtained in Ref. [2] .
Without further ado, the differential decay rate with virtual RC in the rest frame of A including theŝ 2 ·l correlation and covering the two charge assignments of
The unpolarized part was already calculated in Ref. [2] . It has the form
The full expressions for A 
is one-half the phase space factor of Eq. (25) of this same reference. The polarization appears in
s 2 is introduced with the spin projector Σ(s 2 ) = (1 − γ 5 s 2 )/2 applied to the u B spinor. The four vector s 2 obeys s 2 · s 2 = −1 and s 2 · p 2 = 0. The trace calculation will lead to products s 2 · a with a = l, p ν , p 1 . These products are specialized to the rest frame of A using the relation [3] 
which corresponds to the Lorentz transformation from the rest frame of B to the rest frame of A. In the first equality of (5) it is understood that p 2 , s A 2 , and the components of the 4-vector a = (a 0 , a) are specialized in the rest frame of A. In the second equality of (5) ·l)(p ·l), witĥ p =p 2 ,p ν , which is valid under integration of the variables, other than E and E 2 , contained in dΩ. These steps will be extended to the bremsstrahlung part, wherep =k will also appear.
The results in Eq. (4) are new. Their explicit expressions are
where
2 ). In Eqs. (6)-(10) and hereafter p 2 and l will denote the magnitudes of the corresponding 3-momenta. To avoid making the notation more cumbersome, we did not put primes on the form factors on the r.h.s. of Eqs. (9) and (10). However, it must be kept in mind that it is the primed form factors f To the virtual RC of Eq. (3) one must add the bremsstrahlung RC. It arises from the radiative decay
where γ is a real photon with 4-momentum k = (ω, k) and which, in order to regulate the infrared divergence, is emitted with mass λ and with an additional longitudinal degree of freedom. The summation over its polarization is performed according to Ref. [4] and its model-independent contribution is controlled with the Low theorem [5] . The integrations over k are performed covariantly following Ref. [4] .
Introducing the projector Σ(s 2 ) in the radiative decay transition amplitude, following the usual steps of squaring it and summing over all polarizations including the summation over the γ polarization [4] , and extracting theŝ B 2 ·l correlation as explained in the virtual part, one obtains for the differential decay rate the result
where dΓ ′ B is independent ofŝ B 2 and can be identified with one-half the unpolarized decay rate of Eq. (27) of Ref. [2] . The B spin-dependent part is given by
I 0 (E, E 2 ) is the infrared-divergent integral given in Eq. (26) of Ref. [2] , B ′ is identified with Eq. (7) of this work. The contributions which are different with respect to the corresponding ones of Ref. [2] are
and
The neutrino energy is
In Eqs. (14) and (15) k is refered to a coordinate axis system wherel points along the z-direction andp 2 lies on the (x, z) plane. The integration over k is performed with the variables y =p 2 ·l,
x =k ·l, and the azimuthal angle φ k . They are ready to be performed numerically.
In contrast with Ref. [1] where the integrals contained in the parts corresponding to Eqs. (14) and (15) 
where ρ l 1 , . . . , ρ l 4 are given explicitly in Eqs. (48) and (49) of such Ref. [2] . Here the upper labelŝ s B 2 ·l andŝ 1 ·l are introduced to stress this correspondence. Using these results, and after some rearrangement to get somewhat more compact expressions, the analytical forms of Eqs. (14) and (15) are
The explicit forms of the functions θ i , γ 0 , η 0 , ζ ij , Y i and Z 1 need not be reproduced here. They are all found in Ref. [6] .
Collecting the virtual and bremsstrahlung RC our final result is
where the explicit forms of Θ I and A 
where all the entries are defined above. The final result is infrared convergent.
We should recall that the practical application in the Monte Carlo analysis may be to use the RC in the form The present results complement the ones of Ref. [1] . The RC to the Dalitz plot when theŝ B 2 ·l angular correlation is observed have been obtained both in the rest frame of the emitted baryon B and in the rest frame of the decaying baryon A. They cover the three-body region of the Dalitz plot, they can be used for all charge assignments of A and B [7] , and l may be e ± , µ ± , or τ ± . They are presented in a form which is not compromised to fixing the values of the form factors at prescribed values. They provide a good approximation to RC of medium-(several tens of thousands) and low-(several thousands) statistics experiments in light-and heavy-quark baryon semileptonic decays, respectively. As a final remark, let us stress that even if we use the same notation of our previous work, the expressions here apply only to the present case and there should arise no confusion.
